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AL JS) SI all MAS) 8 il bendd Eh gas dyaal Cot) Cay ail Jaa OLS) al 

MAY bacloall Avalell Gulla» pbll de pene » lel Cle dad Soil) reas Ll 
GuILAY! baclies (oSll Gull (le cies cay GY) a AY! dell januiill GS 
cet Ay pill 5 AML a gall Gat Aufiad Ge Gia) ga lL Le Ua ge Aol ly Atlas 
OP aime AuS Gy yb JB Qa Ghar gall ae 

Cats Ful jal Lage 19d Gael libeall Cages of sill GS) Cay yeill Iba GMA Cpe 
Fs cgly Le a Calan) Sagas Apeal eect y Au Fay) Gye AIS (cl) pail) DA Gye SLiadl 

eS sl MW Asay) Asal Cy gi Aap luuall 1 

AMS all GU So Sei Aiee duos) ¢ Sled dele .2 

MAS) Agleal 4itide Gay lhe! y Analy yl GIDLI Ge de gene gd Cigaill Gaye 3 
Lead 3 Jigall al gall y AISall protic puoi 8 arloy Lary «cl ll 


ABLes AStie Ligal si Lesic Jidiuuall 3 Aust yl) ¢ SLaill ods Gubi .4 


3) all MAS) (8 oleic! (ol) Azagall GLY ye alse oSll Saas fs) ala) dal (ys 





3 2 2011 cAgectall Cle gabnall cy) god sil pal 4d dead Cr gas J gil y rene ! 

15 Ge «Gils aa yo «lil peal ayaa cal gall Gale Ya? 

A De i Gils ao ys cS sil) dean? 

£16 2 62007 «arated jlo zgbac ccilgbend Cs gaa y AySl) ull) (8 gral ayens ail ase Agus * 
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rea) | At) Sag) yas (68 (Sl) Sana! pladiod Gla) 1-1-1-II 
"AlSall (9S gh) all SAG) Ader 24 Sl) dad! alas) Ghul aal of 
Lael) 68 Cretidell Brclioe (gas Gualie Ga ol) he sill jaa) abi Ys sine © 
“gall 
Lela (.8 dale 8d a Jal Gal Gals dane ° 
asa sill DIA Ge Led Ge DU agall, Gis nhs 8 Spaall Ge yy By Sia # 
Aaa gl Sl) pall SISSY dacS!) lel al abeiels 
Aulall Gaileall yo dba Gas pia Qh Led «Sl Jdadl) ALLY) sue Gis 
43 Abas pall 
71 AIS Ugee dt yey tepaSll JSaall Label} Gaile! 2 -1-1-II 
BJSYI 5 agesill USLike Ge palall Julai!) Gubi 
Lc) J all Sas) gle yaa) 5 ad Gusts aca Gle ell 0 
Agzls llc SLaill gle Sl agiall alte! 


ced ganas (Sa: QaSll Udaall Gyo Ailice sigh bac Gle Gib ailosll oe Uf 
AaM gall Lagu 


pa Jdaal Gob ¢1) 3 -1-1-II 
cell 5 Agagasills Ay JoY) CUS Aall dallas 4 Aeadivall ASM GB pbll yo Cue si willis 
toll gall JSAM a plied (Sy 


‘aj sills cull qalicll Ja ile ‘[b i gulall le Glahi lle Cs gay spell Casall) ac S2ale « yLaxall ae Lau) suc deal ! 
32 ua «2007 
15 Ga «2008 6 esi, dull elec ola iylec Dla, Lapel y blo) (8 AgeS Cally @ Alsi Heeb Quel gues 7 
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UBL) Ca gdue 4 bhi 
















OY Lda) 45 3 
Apslall ali YI 


aay BLY) G glu 
Agiesy) Go) Uisy! 






Qi jsilly ill clacall jlorylec, [a Jaeails ayo) Gd AuS Gulu, cals deeb Qasr Gaunt yduenall 


16 V= «2008+ 


al Gs Uebe Cus) lish ay ally Sl Gdaall Gye dais Gulla) Gay GSA laa Cy 

Oe Sail BY sh pal ghill andy agd Ad glaed erin sla) pies cll cull cS gail Qa SS 

Ose) QSei Apsliall gabe Gh gl «adie (4 lay gb GLAS Qle J guaalls La padi 

Lee ch paral) Catal AveSl bed gill Cilas y Ch adil cla) ye Cy pumall» Cslusisly| 

coy Lady (hey! acinall Gyo Bd ydle Glie Gle lel lang ol Jill Sas Ge paacky 
“Le LSS Aaledall Gil sal) (ol) 3 LSY) eins 





109 2 (2007 edgralall cle galeall cyl ga 2(Ab las ilise s Gy 3) eubiill suey! le ae! 
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scgiluas'y) gigualls cilia 2-1-I1 
US Spey denies ¢ gi aed ob Seti ills dela gels aluill Gia cds Gl Ad 8 
Adsl Adlets Atlas! Clie s (yo AUSsel) sly gles Le JS aaa cle ealls Gaal 


rcpiluasy) aainalls yiils 5 dint) 1-2 -1-II 
Oe Ac gana) Lgelas} ys USS acinall Go dies la pie UKS) le GS Ailedll dphe 
sles Gla glal cis Le DU abl) cle J gueanls Atlus) ul 5a 
we Lithad Gy gaa clash! aecinsall Cla jbo AMS Gyo SLL! een ald) caval! Ady yb «i 
Aazelld SSS cinall Gal gd Coll Spuegll ge Glial dala Ge Aglall g) Glial) 4b wu 
Ag) Gl jreall yoy Paci) lie ayeal Utes gy St of Le Lis! Ga Geely All ge Legh 
plastid Led (Sa Y GYLAI zany cilia) CGMS y agalls Cd gl lusts) 2 SV) ans Aisleall 
aladial ge aati ill clas! (cali Ql) Aili) (AaLGY) Ayla!) Ugiall sie Uli oa 
3 culo yhall noe 58S Fags ccleldll puoall 
: Clie) 4uaaj 2-2-1-II 

Dei Canal Gus lan il) dead Ibi jeS JS etd Glial) Gan) al 
Ns gl Lad Legend eS y Mizell ili le Ais [gaits yg sl Augie 5 Uh 
AS pall | pas de puny ibe gleall le Sguaall 8 die pl oy Sie) Glial ll ¢ gall 1 
Boge Cpe e Fad Signal Gcans pled dicey pdall Apis jl) 0 pills Ausluull's olusiv) alle aSai ill 
eDLall Cab gl) 8 Lay gees La yo itil y I al 
Athos y) 4a jeal) calic yo ade aie yobs jy cl) Glial eal gl Shei! Gil.2 


SLES) Gib a phi as Died AS) Aujleall Gee Gl) Gand Guas Auled! Gbisi 4, bi ga, 





V2 2009 cay 5 sills Loa silly pill SLAY! Jos pil jell Lhe Alay s Asli o glell 6 calell Gus Gaul «cad aupall ae | 
83 

-76 ja «2008 «Aaliill Ja zg lec 11.5 Joy) (4 Asal OI gy GLY! .Ga ye wale (dle 7 

84 Ka «Gols as yo ogc aupall use ° 

185 Ve (Sule aa ye gad uaa uc * 
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gull cle ay La Gay cll Cals: Aine) Lge (a) Sd psadll Ct gue glls Cilia! 
Lda 4) G pbill ies Le laa Sey! acinall Gye Aine LS! oly CLS (gall 


diel) SiS) ay 3 -2-1-I1 
tLe Gay Gib Le actin (ye dike ol SSI Gy 


PSY) ALY ¢ yb DIK Ge any Aaja) Cie aytad | 


Gaul jo ayy) gall ecinall go Le SA IE Ge all Speagll as Gall Lb Sill dab Naud 
CAisel) qi alice OS g 
"sheesh Glial! GURY G yh sac alla tecinall gad. 

Alda! Aled) rye gi Ayledl gh ol SUEY) Gay Glial) Glia! Gob! G bill Js 
AdLeia |) ye dijLeall 
& sill Iba jacks y cCiLsell UGS) aie GYLaaY) Guild padi Gighid :Agibeiay) Aijleall « 

th Le Ada) Sli) Grey « juatll Ge aay 44% 

Abas!) Asi} gdial diel) .1 


ka yd) a arial Gd Glan sll Quel YS Cues Gul pte dye Ui) dah | 
AVIS Slade! GS Cues 7 LGR) Lata Gait J Aagall 4 gg lal 
Agel AN Sie a hy Ni, (las) ecina aaa diy +N) = 
*rba pod ll ball Gye Ae pene Abul! A) piel Lia 
«32 pill ASG Jape cleo sii LAY «heal! acinall ye Udo spe cle) © 
Aut dius © 


La jd Cagaell Ge de gene Ll yl LS 
ighal| 





76 G2 «Gils aa ys ecu a Gala gle! 
B4 (eo «Gils we yo Cue Gala (le 
87 Ue «ils aa yo cg tupall ase ° 
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as rare cs slat GI sill} Cle genall Gye sae Gl) acinall audi le dial! oda p sii 
Ay glleall Aizell aaa le ho! acinall palic ate aud) Cus cles G glad! diel pas 
Lea (All 82 yaalls Atel) 98 La Ls oy bate US Gp roll 58 6 9S ab dll Ge iis 
OSes col sll Ball 3) de gemall Ge Lil pie GIS sade) lish Au) pel) die Gist 
ASU fall gf ile gemall Gyo Aizall Gla yoo Ady La) 8 aL! 
Le oh V) cA) 32 dell JUGS) a aes cant Lei SI clea de SLA) Al gua Utell ode jrcit 
CB jaate GY) 52 ydall Cals Ja cI ba dal SUG) Ge jst! sl dager ga Lal Lad 
718 junta IS Aisall 6) SS 
:AsBskal) Aijleall 3 


UR: ares (Say cacinall (wiladsy dill aaa le Cad gi aclinall pllecl yaiill 452 &) 
Ce Guiletll prc cye ulsilly alld y adil) Ado a sal GU Abapad) Ag) Sell Aubadl cle asl 
Slab) Gye Calais Uglala (4 dudlets dab JS 9 SG Gras col (I) acted di jai DK 
cabal cle Ly) paudilll Joa Gay Cues pan GIS AS ple Ate diab US ye Gaads «cil 
>. ouiall Gulul gle J anal Gull cle of Awl xe sacl 
Aya ghia) ial) .4 


cee calle USS I) Cle gene col) eciaall aaah cle Apo giiell Aisell 5S 6 5 
Aaccall Apsills Astle gh anal Ay yléie ceil pill gf) Cle pencll ode yb Cus «Ques hes 


Ja sfic Fay yd gh de gene US pond Cus cGindll ¢ gu g0 
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oe O39 Gl Se Lal Y) cagalls Gig Gl Cle pags Las Ayo glial died) jut 
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3:4 lleia | 

Adroll (635 (Ay ll) Aydrcal digleat! 1 

Aad gh ad 5) Add yes Cle Nols Aigell apa) clit oy Ase gf Aye at Aiea) .2 
484 (cal Aus) yall de PUI GliLall yagi ake Sisal Gyo g sill Ibe Gl o gall ain y Aut pall 
Fhe! Lu) yall acias (yo Bates 

Abies Cle gles sls ¢ hills Gala a gd rg ghill Ailes 3 

lie Gye Cy 9S Lal pall aetins G) Cue Ge Agila!) Aisall ands oe y Apnea) Aijleall 4 

ale (cle AS} 5 acinall Gla pio sae 4d ee le Gall OG Y Lastic dizll om pads 

* tel dei 


Lada!) Aiset) .5 


Ose YoY Aut jal 6 AS Lal .& aeinall a Ayal Gli) ge g sill Ike hes 
Csalll YL de gone Ss) Cala le ay UGB YE dial) gare dane Gol Gave yaad alls 
1g glbnal) Ayal) Gla jhe Lgie Ry Cue dl pall 8 AS Liall (gle Gil gg 

Silat le Sgeaal Jal Ge Alia) Gis!) lis! dual lath Gu le gle lel 
Os JS oilsa Calida ALLY! sys mall Ge Ale 5 cCile gles Cl) Ugh sad ai Gey dapeual 
Ad gall Lal DIS Gyo ld. y SII ill MASI Alar (5 Uyzan) Latd y abe gleall » CabiLal 


90 Ka «Giles aa yo gad teal ase! 
185 Ge Gils aa ys «(gah tupall ase? 
88 Ka «Gils aa yo cc ye Gala (le * 
92 er cules aa yo gad ual ase * 
92 a Gils aa ys «(gal tupall use ° 
92 Ve Giles aa ye «gb ural! ue © 
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AJ) SI) oa) MA) Aulec (68 Lgtvaal y Lee sede (cle Ca pill sins Ale 
Cale gleall 9 SLL 1-3-1-II 
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Cilalls Gels! al yas cclll ga and yl) alle aa all | all dye gig LaLa 
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Nyc) As gleall Lad Ase gate gall LaidLall Cyd gill call ¢ gute gll «Sp actll «dal 
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Celio Les Lgie Cac SLES! aby G yb bac DIS (ys Gila gleall le Jpuaall USe LS 
“rlgie Si 

«ell... culaall yp Laat) DIA Ge Daal Gandy Gaul! @ 

IA gues Gil Sle Uaial , gilda 28S) 4a yb sghyiuty) Alin} 

ced tela Cle gleall le gual sacle!) Gybll aal Gye Apeddl] Abia! © 
grant ai All Cle gleall dave Cui LS cogil | dd jee CileLeall's al VI dl gla AbsadLs 





308 V2 61997 castall jaz cibec claus gall 8 ol SVT gla ¢ caaleitl I gall fas ye Guan! 
104-95 Kye «Gils aes «gi uadl) uc : 
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Adsre yl 9h col} LAs Gal gall 4a gd DDK Ge Abadlal) 
Cliall ode maul USS acinall tell Ail pie dices Lalas! oy ill :Gligl] e 
AWS Sal) Jat eit oN} J gue gly Alien! 
Aczgdial} ASAI y (SLaxisY) Al gques justi y bial aeal 4a yb Cua) ey uy) 
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Lgaa ye clgcla sil clei jA5 Lghlas clgean) ils sleall » Gbtull datles; Glu gall sii 
1 Jol Mad gles ge [peal Jad Gaal ef sand (Ill! | 
Lull Glue pall Ladies ll Gal eV) pal Ge GI) ill SAS) (8 ibe gleall (yo Sold) ey 
Gas sl orc yas gh Anu pall Glaiie aa) pends) 8 MAY jaall cling ad Dead clglal Gye 
cole Bil 53 GIS IS) Le 5 fs Gf Aca gall dere Dalai gl) al) Ge eI Gillet ad'y « Leal! 6 Du 
Urs Le gais 
Ags CI 8 MAS) Apa Sol LAS Apulia! Cle gleall coh gi LalS tga) US Ay 
alata Gl LAS elites SI sal US (64 Gauls WlSey Libel! ll MAS! ues Lei gad ban yy 
haw gall aren bai (itn Y eial Cle geal ods ub gi 8G pula 
pple SES, Ailide ApS GL lee Gules DIA Ge Kh Cle slrall ode Cle J peal o 
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«gl gall 
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cl) GBH cine Ch Lady Goyal Calis (68 5 ynS Ayan) Ais jl) LOL Guns) 





Aloe lec) sla}, pyiale AMLey Ay ll Sl) pall Sst Alec Abed Gye ad oll 8 Ay plo) Gale gleall as) go 4p pralia Sue lau! | 
31 9 2004 Apsley! a glell s pamaill o gle 5 4s jlaill o slell ais 
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ch jall alia! yo G93 Gl Say LS all... pdccaill call) Lslall G&all : ISM sLustf) Gye 
clash) Ma lal (8 Gees gh calle. sa pdll Gaal clgllac ane cAiges duu pe lene 
hall a Led (Adal (8 Auvecball BLY) aac ¢ Uae) ) Ay gall AiLatl dileie Clibes «(aul 
"gli gySLl) oe 2s ae clu 
Arye the) GSiy Ge 5M Analy (all gill le Ba yale daliie Glaalie ye Leal syle (a5 
* Aye les dikes (85 a8 gf Age gual Ay gins 
3) Sys Seed sill pga (cle Gyo Sly «at ill 5 gae (le Glaabiiall are gs Lhe Tic s 

408 Lgl Lgic sii Uglies Gye Ay of ALL) ad GI La 
Aude judul) uta cya céagl] 2-1-2-I1 

*s gly US Lpepad ySay Calan dae Age jh dL) lad yl 
Aficiall » Saleh 28 8 ghd Ul asi) Agia) Abs Used al Gyo sednergll Jal Ce cilaa) 1 
DIA Adds al gb iicill Me els Gl GSary «Qe jl Na Global shall ieill 
Alusball alell ola) Lighs’ 5 SV! oda g «cul giuall SDA sh J gual 


' Chris chat field. The analysis of time series, an introduction. 6" edition. New yourk: taylor and francier 
library, 2005, p 01. 

* George E.P.Box, Gwilym M. Jenkins, Gregory c.Reinsel. Time series analysis forcasting and control. 3 
edition: prentice-hall, united states, 1994, p 01. 

* Chris chat field. Op.cit.p 05-07. 
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' Genshiro kitagawa. Introduction to time series modeling. Japan: cre press, 2010, p 08. 
ATT (2 1998 cdpetall cle sibel) Gl got 3 jallecgaal juuead juiill gaa ylation a ga? 
oly ygSll Agile gl) AS tN) AILa Lal yo e( juss GAS 52 @ Lai) Age jl) LuLaN ladin Ly Cilaysally suill @ ged pus oe de Abe 9 
1B (eo Asli) 9 glall yj gdall AUIS 1416 yy Ayala) GLul pall, shea ALL). jllly 
692 Ka cil ae yo cgapaill apblll ye Saple « jlicall Uuelau! ae eal * 
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Adabal AY) all Gay Janoll a LUG GY) ales Abul gs SI LLY) Gals (Sas 
a petrantastath Xero, Xe ) Ul Ada i pall ALL oda Cyd ads ( XK, ) Apic jl 
Aye) GIS A {x} Ball ad op BLY 28 Gu Golde gh 1) BLY Jules 
71 ANS al Analy ll Aayall y Alias 
Cov(X, Xie) _ Ve 


oa \Var(X,)Var(X,..)  % 


raed hs) LLG Y) ales Gust Agdubiill SUD Gar Ge cg pal Bylay ALIS YS | 


k =1,2,..5% 


' Régis bourbonnais, Michel terraza. analyse des séries temporelles, application a l’économie et a la gestion. 
3°" édition. Paris : 2005, p 06. 
2 www.sustech.edu/staff "_publications,07/02/2012, 08 :30. 
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(Xt— K&1) (Xt-1- X2) 
SS ee ee eeannnosak 2.4 
I VE)? £t1—-% om 
= _ Yts2Xt = _ daee Mts 
= n-1 : =e n-1 


Cas AY eld Ababa ayant IN) Ag pall Gyo SIA LUG GY) eles dad Cant Ry dad 
raid aa) g og glad olla) 5 yids cima Xp, Xp y Abdul Gy glade uae sh oubad US Oy ADL) 


1 Aa pall Go Aa) LLG YI Sales le J penal) (Se 4: pb!) Unis 


R= VCte— Ki) &t-1- X41) (2 5) 
1—_ owen ieee mercer eeeeeeseee . 
Vv d(Xt— % )? UCxt-1-kiga +)? 
X= Dtsits Xt 5 Dtsita Xt-i 
: n-i ° Le n-i 


LaS co Lbs! 5 jis cand SIA LGV) ales Leh Guus (sill Aude jl Gul all ane Gy) 
LUE) Sales Glas (8 eras al) Abdul ad ely j) sae Gadd! LalS cL) 3 98 Sot 5 
xe Y ol Ges Atlas! dlaes OID SI LUY! eles dad QS Gh dal gay «chu 


> spall Ui) 3 id 


ALuball AdLull » Adlatl) Qsiedll Qa Agesl ADL (cas GuSey SI LLY! ales Gf 
LS GY) Alla A. AGL GY) da all yo (SIAN LLG GY! CD Liles & game fia; LS «(Apis jl 
ca clas) GI fd aids all oda ad ADle eae Gall Gintalls Asie jl) ALL Ia 
cole} SI LLY! Laaic GS (call ULI 5 8 aaa Ge (Sey Gall SIA LU GY! tates 
Be ebb gloay (Sa BLY! ieiey Sa LLY! alla las Gl eI «Sa Le 
(GU cg gall «pans gall pskill calell oles!) Ayie jl) ALL 
OC} cle das Ida Gl OSM Ge GAY! Add Ge SIM bls YI ales dag culls 13 
6 gis AMLat ode (8 ALLA Gd b nS 1 Ap pall Aad Gals 13) Le La hs ale oles! Abdul 


Agia } 3_jid oduc Anew go Cl pei cle 


57 


Asst) Ay Leal! 1) SLE colli) Sac 





cole Ld Jay Naga Adee LIS Jatin) Cail yall Gye SIAM LLG GY) dLcles ad Gulls 14) Lil 
clad cele og gist Lal cle Jai 3} Apes ye OI pitie le Ys ale olatl le cs sist Y ALL 
‘ghd ot gsi ple 

Sa dilly ce dled USE (4 ADL ode ici iy ALL od Quy SIM) LLG GY) yaad aa 
coll gall _praiall .§ Gad 
Agia 5M Judlull ¢ Sb 7-1-2-I 

[gic dilide @ lei Bac gd Asie jl) ALLAN ab lids Guus AS jihad) BDL as 
(Bruit Blanc ) ¢ beast) ¢ liza gall 5) gw. 1 

{et, te Z} clieagall clic gecall 8) 5 yas Ade 5 adLeall Sales 28 AU yy pues Leal ed 
Ou Cults a gdee are Id Abad yo ye Agi) tic Cl pee Ayla (a 
HY Ay jS oe clan cla pall sys ue ye J sii 

Eet) = 0. 
Var (et) = 07 
y(h) = Cov(€,.€;4,) = {¢ — 
QO sinon 

dybedt) CdLaleall .2 
[Belay ales . 


71 DIS Ge ay Ghd alee 5 B ols! eles 
Bk Br Xe Mig cone oceracenes (2.6) 
Apzlell Lgied Ql X, esata shy elas) dele ol gl 


rogly US 4a yall  (B) Ub.) Alales Gui Lead 14) 


 (B)= 1-6,B-yBo-.......... SED caeacactesnenrscaseec (2.7) 


rogle Juans X; 4 (2.7 ) Gye 


- 280 Ue asl aa ye ele Ss! 
* George E.P.Box, Gwilym M. Jenkins, Gregory c.Reinsel. op. cit. p 8. 
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o (B) X = Xt = o; Xt1-O2 X2- eiclntens asians -Op Xtp ee oe (2.8) 
togly US Ain pai iy (ghd alee ga F asl alee oF ppt Joleacs 


F xX = Xe c>F " xX = Xn Sila seutea yo iiss (ote leicer 97/8140\lpa SG lenny Silo Sarovar arsiie Zeicarels (2.9) 


Vi asi sill gall ales. 


{%: te] Z }5y5 yuall 5il gall cit all (3a) alee Wa yey 


Me Bs es EE AG oe Sarat cateasmneodainics (2.11) 

{*+ te Z } Sys peal Gal gall ars gall G pill lead jo yi s cpemegall Gydll Gales 2 
> Bg pall 

Veep ee BP a aiiseaesenniaeae: (2.12) 

MB a aca aercasetee sete nese (2.13) 


ARMA (MA <AR :¢ shail) .3 
Abobiall ) slai Cye ails lee ari All Ail gttell Gl) 5 pull Gye de gone Cay yet ais 
Sl yaa) Janally Sa Jans) ie 14 ybe jl 
"rz SL oda (yo le 53 willis 
bad Cyeg USL) ue 9 AiSLal) sda! Gye Cue gi hell pads Apa gedlll ¢ilaill < 


sda5 ala) 


' Ruey S.tsay.analyse of financial time serie.3™ edition: john Wiley & sous,2010, p 38-46. 
V :Différence ordinaire 

AR : Autorégressif 

MA:Moyen Mobile 


ARMA: Autorégressif-Moyen Mobile 
° www.sustech.edu/staff_publications,07/02/2012,08:30 
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Ayes Ay taal gl) Juan) colli) Sac 





p 4a. Ge AR (p ) Aa aan) Gigai ./ 


448 5) 9 ull AR (p ) G lel joy) ep da pall Ge SIA Slant) 5 yy ys pad 
: ISM Gye ADAM Gia ill *: te Z} 
X= 0) Xpitos Xpote ee. A, MighEj acacsarseecessesvene (2.14) 
et ~~ WN(0,07) 
Cus Xj pola) Ghalbal Da XK, dalla) Ghaalcall Led ald (ill 4a yl) Gan AR (p) 


Aarall cye LUIS YSarg P.........e. | | 
IEF, FOB) Sep casters ancenetnewaneitonisinvenrnsanhs (2.15) 
 (B)= 1-0;B-02Bo-.......... 20s. Bypesscdes sha cscstsnansestestes (2.16) 


ARMA (p,0) <b 4) jo i cy Sa AR(p) -B asic P 4a pall (ys Alalee 2 20 (B) 
A) ptic I puktie €, 9 (cA gaill Glales) paitill Ayia Clabes a oy... 6 6) 2G) Cus 
» (gears ao 4bt yo pe 
-cAsaill days Tei P Cus AR( p) 3 ZAsaill el Gens 
MA 4S yaial) Clas gall i gai.g 

3) somal MA (q ) Seo Ll Seles «qq Aa call Ge 4S aiall GY anal) 35 es pai 
4) gall 484!) Gia all { XK, teZ} Aa 

x= Et -0, €,.1-9 Et2 Siiecarenis:euieie -0, Etg Cece rere rccercrccccecsercccccs (2.17) 


X = (1-8,B-8.B>- pawadies 0, B,) EE cence cence cece eeceessescesaes (2 18) 
SSO CI) Svar saectushieticensasscopasttcusewedncesantduabadiansts (2.19) 
6 (B)= 1-6,B-8,B,- eevee anes -0, By Pee cece cnc cesccenececececerecece (2 20) 


q dap (a 4S ata Nowa des 0(B) 
Oe Ye Aline asill 4yage CDlales 5 q....1 =J, 05 





bid. p 58. 
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ARMA (0g) jeotb 4) je 3 GI GS MA(p) €, > BB(0,0-) 


ARMA (p.q) Sate dae gia — a) Slay) 8 gee 


OY Lei MA gl AR Sd Ughici GSa Yo ll AU) Ai) gall yal glall Gye ayaa! dllia 
oe ae gh OS 8 Gl Gd (MA -AR) cee sil Ge GLS F Ye syle (a lpejlas 
ARMA. 585 Yi cal_y 5 jul 
2A) gall 8 Lael) Gia Gls 13) ARMA (P «q) caged JSES{ X,,t€ Z } ALL 3) 5 pasa! 

Xp - O; Xp-O2 Xpa-.. eee. -Qp Xep= €-O1€,.1-O5 Ep. .....0.. 20, E.gueeee (2.21) 


o(B)X, = 0(B)e, 


-cAsaill days Tei @ Cs MA(q) 3 ZAsaill Ie) Sons 
Ail Mad Reals Gy all Sa ails Ala Sh Yih at cad Sk js Mada) als 1G 
AK) Alslaall lay gy Ss SMI 
Wy = t t-1 
Atal ¢ 3 ycill aul Ql) integrated AldSic 4clS Lad lied (S15 dahl) @ alaill Gud fied a4 
ASLs pre Age) Able ici padi ¢S geill 1a Gi cle 
:qaLaill oda (yoy Ayan gall Ape jM dL) hail sass Apa gall ¢ ileal) < 


SAY! DSL HS: y tegen gall ANA laa caged | 


X, =U+ 0,X 1-5 4 Qr5X 4-95 foeee ty Dos X _ps HE ceceecvccccccccceservcccscvens (2.24) 
Ada a ici P Cus SAR(P) —3 @ Asai lagl jes 
Tgh Ate g 2 tun gall AS ated) Cileu gall Tiga Gt 


KSEE HOE 0, cb, pg Sb _ygisa saan sition ptleaeayeeatesnceeaas (2.25) 


Ala 9 isi Q Cus SMA(Q) 3 ZA sail) Sel Joon 
AVIS Say tgauugall AS jatall Ua gall y gla Jaan! cipal ig 
X, =U+OX, . +4,X, 56 ae +6, pre RE 5 U6 ss ts —2E-0s cece cere eceees (2.26) 





Ibid. p 66. 
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Ada jo (Dei P,Q Cus SARMA( P,Q) —2 ZAsaill lag] Goons 
cote gall Gill B81 Gy yb Ge ASL Col path ASL pe Apes gall UadLall cals 13) Lal 
GY!) Alalaal) (3a, 
Wa OLE, a xawsevecnndaadgnncercsties i trepasee dens (2.27) 
Waa Gl cle Dall cA gaill aud ol) ALalSie LalS Ladd Calis GSIy AaLull ¢ SLaill Guidi fied 25 
AiSLe ye Apdo} Abbe rei) ards) 3 gail 
rec lizval pau gall Gigeill .4 


SA ISLAM CHS) y Ayaan pall y Ayaan yo DU ge SLaill cya Lad ga 


C.(B)EB VV" X= OBO BE exes hamstetoresten ieee (2.28) 
cea gall SIM lass) daa P cgalieY) Sal) last! dala p tg) Cus 
gas gall A paial) Las suall Aaya QD cgalticY! A pain! Las sual) daa g 
Aya gall G5 ill dale D cAgaltic'Y) 35 all daa d 
-ausall sd Ssh S 
. SARIMA(p,q,d)x(P,Q,D) —3 el casaill 5035 
ah Agi 3M) Ababa) alg Coll g AasLull @ SLaall Gyr Ge Causliall @ A gail le JS geen dal (yo 
- clulls Kank oy ll, Box & Jenkins 4. lea Qgeind 4) al) 
Box &Jenkins 444 2-2-II 
Bie Ugllarisy 3 pSl) Ol) ghaill G) LeS cual pall aul g im psig Agha 5l) hudba! Galas oy) 
ay ball odgh Azul! 5 Sal) Azele Ale S 5 pteall Ugireal eects JSS: Gui Gl sis Sac 
1970 Ain (i Alcina!) Gl yaxill o 5 pudall 5 ypciall Aycolell adll mas si ala QA > pact 
areal! Aallens Gleiall Laghec 8s ol) AS, yl sastall GLY sll 4 Box & Jenkins Jo si 
aladialy SI) LU Y! Alla Qte sbeic YL ulldy gait) tae (ch Ughlarial nS y Ayie jl 
cae lS NM ALN ii) Asa gtall ode Le iss ¢ SIAM lass YI Danes AS patel Glass gill 
dbske ye dle Asagidll ods ulld Qt) dda). gus is 2a DU COLaeill el yal Cue SLL 


sgl gall jueninll 3 Lglasend (Sa ill Aelia) Co) gM) (ye 
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si) .,4 Boxs Jenkins 4uagis 1-2-2-II 
gli LaS lguesdl Say I sha src Jenkins & Boxs 4b! 
Aaa) sda Cpe ast} . 1 


Aoi Lgl Asie Abas ye sii ade 5 Asie gM DL alas clade GLA) ie cub 
SILI! (le ats 5.4gluadll 48 pall (le Yig alall oles) 4S ps Cle Y sins Y Gils |) 
oY) 
:Aaaal) Aus pall cu Lis). 

rUghe Aghaill 4S yall ogag LS! Jal Ge GLI Gye yaa alli 
Agi) 4a, al) 


Ais Ages cl cle GIS IY Led bill, Ailide Sl pial GlaaLiuall 4s lds (4 Sieg 
aad) sela cam GIS 1) tap LLG Yi y SIM LLG YI sa baclues gf dy 59 US (4 9 Si 
(.+++61266c4= 8) $y gall GIS Adnd AS yo agg ited easy) oleall an USA; dacs 


AS yall aga5 ete sg) agny cle Sal s JS Jerky Y slull Jalal ol cll LEY) Gans Lis g 
-CANOVA) Qtall Julai US Ge Fisher Wis! JLeeiul (5 yy eaall Gye Ale 5 cAgLuaill 
:Fisher jWis) e 


Aghia’ 4S yo age) GLEISL may URL lid Ue) Gye Ade) ADL Auto Gl US 
cS peet) gall aleal Guliill Gala UDA Ge Fisher lia! ga lad gs ASV) OLis yl, AglLeis! 
TAYIS auesdli (Sars (.... DE 
Co) gil) sae:n Adal) (28 Glaalivall ase:p 
+ J 99 A 1 Abul AacLall Lad XG 
boalde (np ) J Apsill Ababall slall Jaeall 2X, 
OLLI Glu 
Adal) Cult 


gE, oucerioctushandsaraatonseeie teas (2.29) 


n-1 


Var A 





} www.arab-api.org/course4/c4_4_3_4.htm,07/02/2012,08:32. 
* ANOVA : Analysis Of Variance 
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Ty gall oaks 
_ Yer Kj-X.)? 
Varp = Ser eee eee ieee (2.30) 
sell gall Gules 


_n ie De Xij-Xi.-Xj-X_) 2 





Varp = CHADD treet teeta eeeenaes (2.31) 

tcl) Cala 
Vary = Varat+ Var, +Varr 
Bie Dini  X,)? 
Vary = Ses i Muciaducousnuneeniodsd une (2.32) 
n-1 

Al gaeal) a): Fle Aygueall ddl) Sci gs Fy = 
R 
Ayal 4aya :(p-l)=v2.  -Apall 4ala (n-1) (p-D = v1 
sAQIGN Cilace pall cle (cine y sSp Aghundll US pall LS) 
« Aaluaall “US pall agay » : Hy « Aghuadll 4S yall agay pac »:Hy 


dain yi (iad yy agli: Foo Poem cuts (3a Pays pil AE, Saget Saale 
Asad Seiya) cls ig Ga HN ALA ale By 
2A) gall Cilyco yl) Lizald alell elas) 4S yal Anil Lil 
alall slat) 46 ya pglo cg sind Madalls Hy ala ola) LS ya cle cy sind Y Mudull Hh 


a 


Ayal dale (0-1) (p-D= v2 Gs « Pvas¥a ao lei laiy Fi= Te 
R 


4 yal dg (0-1) = v5 





Qa 


Var KR ‘ 
A> V3V2 culs 13) 


AS ye cle Gin Abul) ade» Hy pull dno fd Gad Fy = 





VarR 
Juiab alll Gis gle » (Lace Fisher jis) pins salad} ola) 4S yo aga ol dauill 
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dyes!) Ay thal! ol) SLE cell Scail 





Soseall ge Aghadll 4S yall cle (g gist Able ages de 8 4) Col} 2LtY) Gas 

AS yall ode (12 daa) Go (leaall Sail) Qualls 45 pall Gbileil) a yas DIS Cn YS Sa 

cle Asie Sgt le Ueeall Jal Qe CGilbesll 53) (8 ded shal) ALL Qt) Calis Aplus 
CO} 85 (50) dagane Claes 


nya gl) Gaal) Gld8 


CAS 63 asl) Cs gt atc COLES) (pads dralee Cy) Las) > Us ae dgayg GI LAS 
-Dickey- Fuller Us) aa3 ible Guu Yleial SV) GIB! Ga 


(1979) Dickey- Fuller U3) 

Cos Age jl) ALaball Ca gi pace Gh Ca gti Ad yeas gees (DFS) Lx! Dickey- Fuller lis! 
SABY) ¢ SLaill DUS (yo Badecall g) Ail pitied Laie gis alell oles! AS yo yaad US 
-baancl} alell olay! AS po ages are 5 Aub dad aga y pac oY gail 


AX; = DX,_-1 + & = (1 — pB)X,=€ adenig teu g:/ahideniacovocaueiecececeCacesele@tanets (2.33) 
p=l1: Ho 
lpl< 1:H, 


é, @ BB (0,07) 
-Bodaal} sled olay! 4S po rgag ate g Cull ages scpilll @ 4 gail 


AX, = OX +y + & = (1 — pK - w) = & eee (2.34) 
p=l: Ho 
lpl< 1:H, 


€, BB (0,02) 
salall las! AS yoy Cul age y CM @ pail 


AX, = OX%-1 +y + dt+e = (1 — pB)(K, —p—at) = g........ (2.35) 
& * BB(0,o7) 
Aah ye ALLall  =0 : Hy 3 p=1: Hy 
408 ALL) o<O0: it Ilpl< 1: Hy, 


i AWS SUA! oars 
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‘trabulge tl sae!) Aaah oe eli t% a7 “ tg Agios 4a gma) asall Gls 


t§< ttabu&e = (Ho ) eset Apel Und) 


U3 = trabulée = (Ho ) asl} Apo 383 


Jae ce Weal Stal ay cll) Al jana) Laiill Gye peel tg Angad! dad) cals 13 
Alusball cr 98 och aaell due yd Gd 3 (5 Gala! Bi) ( Dickey Fuller 
PAU) Si eal as Abdul) GLE Aud jag 


roglgl 5 glad 
spill Jaad4s cola) oles) 4S po Ay gine GUGSL Vay Cull GA gall patty 9 sf 
ASHEN 3 gles) cI) pai Ay gine Lgl Cal alell olasyl 48 ya © 
clas DUS Gs tiny de ayag pte ayes SLED psi Aa gine Lgl plall oles) AS pe 


-Dickey Fuller jUSs'Y 4] aad) Aagall Lei lass ALLA t- statistique 


ail Ld DS ¢ 53 ce AM ye Abe YG X, Ge Jodi Ho pte) duel Ug i 19 
“TS & 93 Gye AME ye ALade (ced «lencad 
PAN 5 glad) 

cell CA gaill pads ale 4 Ay gine alall clas) AS yal GS al 1) Y) Gabi Y a ybaall obs 
sLea Cilla (Gay lly AGL) Lael) Ay gine GLGRL 6 sis 
ASIEN 3 glo cM) Sets Ay ghee Le Gayl AG,t8l) Aeall © 


un gl dell due od GY 58s dy gins Legal Sil dal @ 


Xe Oh coy Naa Lee) I Ll DS g 53 yo AUG se Ads Cae XK, Ale 5 Hy Sod i N0 





' Ds: Différence stationary = stochastic 


TS.trend stationary = Déterministe 
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ABNEY 5 glad) 

Yl Agaill Ala oda 8 pai Ay gine AAU Aagall GS al 1 YI) Gobi Y o pball ode 
-a sll ial Ho asell Age pall GUISL 9 sii y 
a X ol ds Hy vain ANY Ld DS & 55 Ge A AL LX, Ge Ist Hy Sh SNS 


:(A D F) 4) Jil) Dickey Fuller JUi3) 


dalide dled 4G dls csi Jayusll Dickey Fuller jUiS) an: 2) juall Dickey Fuller jU34) () 
LISI Iba Ga 


talall lac) 4S yo Vip Ai Lad Ky gas cipal gh! GA pail 


BM ND Keg te) a Oy AX Gib Spersreepecacsacevetertcnent (2.36) 


talell lady) AUS yo Cparg AAG Lak 6 gay Gr ge = ll) gail 


A Xt = p Xt-1 +C+ 4 oF AX; + Gp oes eras sidisiaunia ee auerargin cians (2.37) 
salall ola) AS yay SUN Lal co gay gaged 12MM gd gail 


AX 0 Xe CE BE Dg OAK gt Gelinas (2.38) 
42) SU) Asa SI ALY) Ua (le (a Cos «(DFS) SLs) ah ane SUS YI Joa at 
AGL ye All P clbal 3p ales LS! icy etal Ge (DFA) Gust sic alo) <4) jl 
rola a2 si GIS Ag gall 8 yehall Ueas gl 
col LLGGY Ata plainly clay A yatall Lai giall's Qa) load) gilei Qi) aaas.2 
:OIS Oe lS Gy Sag tal AM) BLAU) Alay 
soll) LLG) pints selva .| 


(ZaLalll Gyo Ae game Quy ayia (cle jS5 sig Angee SV, Apeal JS) da yall aed 
Joyal (SIA LLG YI tints Aut ja (le adieds dusy prall spall Shed SSI od gail 


LL DU gorse Ogg phi Gills clly ARMA 350i US Gi Qo Lis ALY 3 Sal) «3 jal 
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AseSt) Aa leat) ool} Ja coil Suc 





4s pail J) gall odgh Aulall stSlall 4s jlae UA Gyo AasLbaall Lin oy (4 jelly Joyal!) sh 
gale 2G Cle ads LGR! co pend) 8) AS) g} si Gaye LES! YSey Ale 9 badly 
: lll gael) (& dance gall patties) cle 5,5 sill ayy (LIS! (le 

colt) LLG GY) (pindal Widy ¢ gail dah :1-IT a) dysall 





Pq a3 





Pion the ewe GS 
Pax whe) see OGG 
Pp oe haat Lewes ULE 
Pi ce tool bee S515 
ARMA(p,q) 


Peper whoo Ne ne bis 


www.arab-api.org/course4/c4_4 3 4.htm,07/02/2012,08:32: _jdsueral} 

cs Aad p code pss ES p da yall Go SI Jas cased Saal Ios DIE Gye 
ALasball a8 cpa 0 9s Gel Ado Slaslis p J agbsl) Gis fl IDE Go t Go jl) aie ALL 
Ce RY Gilly cAgaill 446 dad dala} IS (Say tps 6 t-2Qct-1 die SV! sic 
took Le (Slall Glass) Ga ged Gatles On Gey cA gail Uailes 

Aa) cuusigll Geils juciy Jausall LLG YI cine 

,gieel) ye CHER, (p) Lid 15Y1 pall 3 all LUGGY! Gas 
SAGE) piles 6.86 Loves. 


cgh Fala sy dere Cal sll Uudh (8 Ala yo gd Apis jl] dL A saill das anes G 

Spa Old Adal) Uke Gyo peeal Lidell da all Guls 1 be ALA a a Ap dail 
guaall isd AgaGall iil) Gyo pS} Cals 1) AuSleal) AM 85 Aye ge ne yb Cale! 
arta ceed Aske SM GudLall alata Stall Ida (salad al gay ade pe Cle gles (le 
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Approche 4k: jall 4.leall Cte si (CIC AIC) Assleall 4,63 le Asild ples 
gly Lad Lpanl Usa ye eines « (BIC) Baysienne 


(Akaike Information Criterion) AIC jl ./ 


p 4a5all isl 8) (1973)Akaike <p da jal Go SIM) Sloss) cisgaill da 
All gall 8 jlall isi all 
AIC (p, q) =n Log 6: F2(P 1G) axscvenesacucnetapisanvees (2.39) 
AR Gdgai dales padi j slats ai) ( AIC) lyeall laa Glabs Gay 


'(BIC) yea. 


Boyeiall Cy silb 3 yy yd Ayala Aye pill Gulul le clash (akaike) alé (1977) GA 
os GS Gilly ARMA (p,q) cdseil qy p Glajall padi Jal Ge BIC ples Agi! pall 
> JS) 


x 


_ pt 1 
: [ red) love | | 

= o- n O, = 
BIC (p, q) =n Log ~¢- (n-p-q) Log + (p+q) Log .++-(2.40) 








sLuiluas) Ups gine cya aslill’y ¢ gail Cilaes pai .3 


arid il) patil Gok soy CN) dines (Se il) patil Gb Gyo sacl! chia 

Lgale DL sa ela} see Y) Btls Glpbeall Joris Y Sill path Gb sy Glpbeall 3 pil 

Silas yall 4a, 5) MCO” (MV ccekell Agieall 4a pb callin IY) Al) Gob On 
(Agate) (g_jemall 

cell a giill Gyo apaedl Lexis) UIA (ye dlly Gini) Ayhec 5 cq SLaill Glales padi oes 
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Aas Cpe Gs fish Cue | us | oped ag ct al IBY of 2002-1998 Cys darieal) Cl gia) st 


Aaa 35 5 644 (cl Gaal aii i Le Ge pas Sls «lye gs B59 12 Sree cel Lge Aga 35 5 379 


ai Aaa) ods (cf dlls aes be le gi ald cl gd BY 21 Jara di, 2006 dis 4 Logs 


Sars Aall gall Cl sinall 2819 ol fog Sree gl dan 35 5 558 coed Jaws abil 


oe oe 


ABV) Glau! (I) qiliill ode gla} 


(2002-1998) citi dts ye .1 

CDLes Co Al gall Ley Cald (il Gla gen) ecady GLY) aati dul ai) ables cll « 
oe) gal Agana!) 48g co gh SL ila Aa a gl lal Ge Age gill 
Ay jal 

(2009-2002) ELLY) Ata .2 

BY sl Ala yo aes y Dd Cuialls AVL ala! 3a5  ¢ 

Bade lara cidtivall juga lil aval) Sladls isi slew yl 

2009 isd Clay ji ase heey ab Ai 19 ol) Geers Gym SLiall coal cls jl Gus aati 


eleanDll (gi oll oy) gall Gilbane Case JSS iI jell cg ghuue gle lly G8 341321 Gl 


DU Tala 6 pill oka gd GY gl) dans 8 qerdiuuall ase dab 5 
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»(galuaify) , gc lin'y] eo sl Cpa @ 


2009-1998 cys Le dxieall 3 yall Ay edll cla! aull gall GY see fier se (G) SSA Ll 

cette jek cb Lgl dad UH apts Cun aa lite 2 peal (8 Ay yg GY aed!) ods Gh Sow Gills 

cob bel cs sinus Ccled Gaal Al gall je) (28 GMS any adi sl ygll/5aY 5 408 ane Ql) ual 
» ell oa 5 578 Jara dub se et 


(gine aus) day ally Ales) SI Wis) bac Gyle sas Abul LS Gyo Giaill Jal Gs 
ALaball 4 jelly Sauall LLG Yl cinta Shed ga ll gall JSAM ALAM 4 jelly Joyal bls YI 
-NAISS lal 
:NAISS al} Abubull LY) pints .2 


NAISS als) ALsball bls Yl iste: 1-111 ad) J gta 


Date: 01/21/7065 Time: 3:20 
Sample: 1999é001 2010M12 


Incleded observations: 144 








Astocorrelation Partial Correlation AC PAcC @Stst Prob 
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i 14 AS82841 Ss Ae 
' 168 0540 O00O'’N C1284 OOOO 
' 16 0505 006 554357 0000 
' 17 0450 0.054 387 893 0000 
' 18 0421 O.101 17.4 0.000 
' 13 0.307 0.069 10427 0.000 
’ 20 0405 OG ww703 0ooOO 
' 21 O397 0.039 2097.3 0.000 
. 22 6.415 6655 112745 6.666 

23 0.426 G.054 1159.4 0.000 
‘gs 24 0413 0.090 1169.4 0.000 
é ‘ 3S 68.3567 06.114 1313.1 6.006 
. 26 9.351 9.005 1235.1 9.9009 
‘gs 27 O300 0.084 12515 00OOO 
ela [R NWR AMR oeLen naw 
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Ay gine GIS od 5 (AP) A jal bts YI Atal 4a Lae @ LS Gl. 1068«261 4 jal 
. Fisher jist o 983 ALuLull Gi gf pac gh Cag Gyo Still Jal Gay 


:NAISS alAl) Atutull Fisher lcs) .3 


Calalel (Anova) Lill ala Gale i Agladll US yall aga ate gl agany GOLESI Jal ys 


NS O54 
:Cglaill Jala J gta 
NATSS lt) Atudall Gulsill Julai Jota: 2 - TT ab) dgsal 




















Source des Somme des IDF 5 a2 WAL Valeur critique 
variations carrés dato carrés F Probabilité pour F 
9.82179E- 
mois 307943.6389 11 27994.87626 5.985429246 08 1.868614853 
3.01497E- 
année 1874592.639 11 170417.5126 36.43602331 33 1.868614853 
Erreur 565937.6944 2a 4677.171028 
Total 2748473.972 143 
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si) glad Api 

2) Al) bac 18 

Aus ya ole gg giant Abul: He alall olay) 4s ye gle os gid Y ALudull: Hi, 
vplall olay 

pull ine § Ji F< F,, 


5 Ay gine cg sins Auuills ule Geaaiall qiltsll 4 


Cals 14 


vaca) due § Gai i. Fi, =186 < F),,= 3643 


stat 


pla! olay) AS ya cle og gia Gh GS Abkall GI csi 


24) jal] Dickey Fuller [444) .4 


Akaike & Schwartz lee Jlestuh Glassy! da jo atest poi (UY! Ide cla) di 

coll Lasall Gad Agdlaces 1S UGS) Gabi Jal ge Si) Glaus) gaat LI glee fall 

Ci) bal) ode DIA Gye Uslais .( Eviews galivull 8 3 tle chet) 13 2 Ged 3s 
.NAISS 4babal GUS 4) 3 


O1 soba .j 


(8 alall clad AUS ya 255) alall olay] 4u8 yas gala ouial io TAgaill 


NAISS, =®, NAISS,.. + DL 1 @jNAISS,_; + Bt +c +e, 


coll sell S saad) (8 abgied (Sa) 7 gail oe AGG 3) 9 yas gh Epos 


103 





NAISS Call) @ A gall: 3 - THT ad dgsa 


Null Hypothesis: NAISS has a unit root 
Exogenous: Constant, Linear Trend 
Lag Length: 9 (Automatic based on AIC, MAXLAG=13) 


t-Statistic Prob.* 


Augmented Dickey-Fuller test statistic -1.340269 0.8734 


Test critical values: 1% level -4.027959 
5% level -3.443704 
10% level -3.146604 


*MacKinnon (1996) one-sided p-values. 
Augmented Dickey-Fuller Test Equation 
Dependent Variable: D(NAISS) 
Method: Least Squares 
Date: 10/07/11 Time: 14:22 
Sample (adjusted): 1998M11 2009M12 
Included observations: 134 after adjustments 


Variable Coefficient Std. Error t-Statistic Prob. 

NAISS(-1) -0.139267 0.103910 -1.340269 0.1826 
D(NAISS(-1)) -0.422254 0.122073 -3.459033 0.0007 
D(NAISS(-2)) -0.203574 0.121236 -1.679153 0.0957 
D(NAISS(-3)) -0.213324 0.113669 -1.876715 0.0629 
D(NAISS(-4)) -0.167182 0.109249 -1.530288 0.1285 
D(NAISS(-5)) -0.198522 0.105959 -1.873568 0.0634 
D(NAISS(-6)) -0.196149 0.103964 -1.886707 0.0616 
D(NAISS(-7)) -0.300187 0.100576 -2.984676 0.0034 
D(NAISS(-8)) -0.237422 0.099302 -2.390920 0.0183 
D(NAISS(-9)) -0.278912 0.087521 -3.186814 0.0018 
C 51.64952 33.98941 1.519577 0.1312 


@TREND(1998M01) 0.289716 0.313309 0.924696 0.3569 


R-squared 0.332188 Mean dependent var 0.865672 


Adjusted R-squared 0.271975 S.D. dependent var 85.80164 
S.E. of regression 73.20970 Akaike info criterion = 11.50982 


Sum squared resid 653878.6 Schwarz criterion  11.76933 
Eviews @eliy Gla je : tical) 
: julai 
ail) (2.79) Adsraall Laiill Gyo paral 0.92 lal) lat) 48 yo Atlas! Gi Lau 


salall clad 4S yo (cle cg gin Y ALL) aoe) due i ade » (5 galal 
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025 shaw) 1 


NAISS, =®, NAISS,, +. 1 PjNAISS,_; + ¢ +e, 2A GA yall 
toll gall Sgaall (8 added Say @ A gaill Ida 


NAISS (stil eS gaill: 4 - TM aby Jyaal 


Null Hypothesis: NAISS has a unit root 
Exogenous: Constant 
Lag Length: 9 (Automatic based on AIC, MAXLAG=13) 


t-Statistic Prob.* 


Augmented Dickey-Fuller test statistic -1.055454 0.7319 


Test critical values: 1% level -3.479656 
5% level -2.883073 
10% level -2.578331 


*MacKinnon (1996) one-sided p-values. 
Augmented Dickey-Fuller Test Equation 
Dependent Variable: D(NAISS) 
Method: Least Squares 
Date: 10/07/11 Time: 14:28 
Sample (adjusted): 1998M11 2009M12 
Included observations: 134 after adjustments 


Variable Coefficient Std. Error t-Statistic Prob. 


NAISS(-1) -0.057425 0.054408 -1.055454 0.2933 
D(NAISS(-1)) -0.490904 0.096846 -5.068922 0.0000 
D(NAISS(-2)) -0.262979 0.102755 -2.559281 0.0117 
D(NAISS(-3)) -0.264714 0.099098 -2.671225 0.0086 
D(NAISS(-4)) -0.211984 0.097860 -2.166206 0.0322 
D(NAISS(-5)) -0.240406 0.095734 -2.511192 0.0133 
D(NAISS(-6)) -0.235635 0.094733 -2.487363 0.0142 
D(NAISS(-7)) -0.334531 0.093412 -3.581228 0.0005 
D(NAISS(-8)) -0.265916 0.094344 -2.818578 0.0056 
D(NAISS(-9)) -0.296300 0.085426 -3.468488 0.0007 

C 33.39620 27.65352 1.207666 0.2295 
R-squared 0.327507 Mean dependent var 0.865672 
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DNAISS Atudul! Cyl) Julat Jota .5 


DNAISS Aduball Gull) Jatat :5 -1T a8) gta 














SUS des Cee ee ee DSi is Nata tsled KY Te Valeur critique 
variations aah carrés pour F 
Lignes 
4546.992424 1 413.3629477 0.046682091 0.999998074 1.876731984 
Bone 390224.4091 10 39022.44091 4.406899865 3.28565E-05 1.91782714 
Becus 974033.5909 110 8854.850826 
Total 
a 1368804.992 131 
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14 jiall Dickey Fuller L444) .6 


Akaike & schwartz les Gui 12: Ady 2) fiall Dickey Fuller (Wis) CN) GY! Jets 
Agile 13 U8) jubi dal ye BY! Glas) aaah WD lao fall 
AL & Cabal 335 Al 44g gy Lad 
Akaike & Schwartz jle. :6 -III a4) J gaat 


AKAIKE | SCHWARZ 


11,86 11,95 
11,86 11,95 
11,86 11,95 
11,86 11,95 
11,86 1195 
11,88 12,23 
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DNAISS Gilli) ¢ 3 gail: 7 -TT a8) J gta 


Null Hypothesis: DNAISS has a unit root 
Exogenous: Constant, Linear Trend 
Lag Length: 1 (Automatic based on AIC, MAXLAG=11) 


t-Statistic Prob.* 


Augmented Dickey-Fuller test statistic -4.925314 0.0005 


Test critical values: 1% level -4.030157 
5% level -3.444756 
10% level -3.147221 


*MacKinnon (1996) one-sided p-values. 


Augmented Dickey-Fuller Test Equation 
Dependent Variable: D(DNAISS) 

Method: Least Squares 

Date: 08/30/11 Time: 23:23 
Sample (adjusted): 1999M03 2009M12 
Included observations: 130 after adjustments 


Variable Coefficient Std. Error t-Statistic Prob. 
DNAISS(-1) -0.444973 0.090344 -4.925314 0.0000 
D(DNAISS(-1)) -0.179860 0.087520 -2.055068 0.0419 
Cc 9.196857 18.51305 0.496777 0.6202 


@TREND(1998M01) -0.045910 0.210984 -0.217600 0.8281 


R-squared 0.295313 Mean dependent var -1.415385 


Adjusted R-squared 0.278534 S.D. dependent var 105.8997 
S.E. of regression 89.95027 Akaike info criterion 11.86668 
Sum squared resid 1019472. Schwarz criterion 11.95491 
Log likelihood -767.3340 F-statistic 17.60089 


Durbin-Watson stat 2.027792 Prob(F-statistic) | 0.000000 


Eviews @alijy Gla jie : ical 
> Julai! 
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Sully Gal LIS) spill) ¢ A gail 
DNAISS, =®, DNAISS,. +_, ®;DNAISS,_; + ¢ +8; 
‘all sell Usaatl 8 alk Sey cA saill Ida 5 ALE 35 ae & 


DNAISS (si) gS sail :8 - TH aby Sgtal 
Null Hypothesis: DNAISS has a unit root 


Exogenous: Constant 
Lag Length: 1 (Automatic based on AIC, MAXLAG=1 1) 


t-Statistic Prob.* 


Augmented Dickey-Fuller test statistic -4.942675 _ 0.0001 


Test critical values: 1% level -3.481217 
5% level -2.883753 
10% level -2.578694 


*MacKinnon (1996) one-sided p-values. 
Augmented Dickey-Fuller Test Equation 
Dependent Variable: D(DNAISS) 

Method: Least Squares 

Date: 08/30/11 Time: 23:35 
Sample (adjusted): 1999M03 2009M12 
Included observations: 130 after adjustments 


Variable Coefficient Std. Error t-Statistic Prob. 


DNAISS\(-1) -0.443356 0.089700 -4.942675 0.0000 
D(DNAISS(-1)) -0.180984 0.087040 = -2.079325 0.0396 
Cc 5.566448 7.993738 0.696351 0.4875 
R-squared 0.295048 Mean dependent var -1.415385 
Adjusted R-squared 0.283946 S.D. dependent var 105.8997 
S.E. of regression 89.61227 Akaike info criterion 11.85167 
Sum squared resid 1019856. Schwarz criterion 11.91784 


Log likelihood -767.3584 F-statistic 26.57702 
Eviews qty Gla jas : call 
> Jobat) 
cs BA gals) 3.11 AL sancall Lesa Gyo pred a5 0.69 Apt) dasall Aglios) dad y) Lad 
Aes) ol ae 5 0.05 ce pS) 0.34 tials %5 Arsine cs gue sie (5 Galall jail) (J sas 
03 3 sbAM ol) Jai 4g gine Lal Gayl AU) 
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UG Y g ale olad) Aus ye Y sei! GA gail 
DNAISS, =®,DNAISS,., +>. ®;DNAISS,_; +e 
oll gall Uganll (8 aldicd Say 7A gaill Ida 


DNAISS Js¥! cS saill :9-TIT af) gta! 
Null Hypothesis: DNAISS has a unit root 
Exogenous: None 
Lag Length: 1 (Automatic based on AIC, MAXLAG=1 1) 
t-Statistic Prob.* 


Augmented Dickey-Fuller test statistic -4.907710 0.0000 


Test critical values: 1% level -2.582872 
5% level -1.943304 
10% level -1.615087 


*MacKinnon (1996) one-sided p-values. 
Augmented Dickey-Fuller Test Equation 
Dependent Variable: D(DNAISS) 

Method: Least Squares 

Date: 08/30/11 Time: 23:53 
Sample (adjusted): 1999M03 2009M12 
Included observations: 130 after adjustments 


Variable Coefficient Std. Error t-Statistic Prob. 
DNAISS\(-1) -0.431962 0.088017 -4.907710 0.0000 
D(DNAISS(-1)) -0.186910 0.086448 -2.162098 0.0325 
R-squared 0.292356 Mean dependent var -1.415385 
Adjusted R-squared 0.286828 S.D. dependent var 105.8997 
S.E. of regression 89.43178 Akaike info criterion 11.84009 
Sum squared resid 1023750. Schwarz criterion 11.88421 
Log likelihood -767.6061 Durbin-Watson stat 2.032616 


Eviews qaliys Gla jas : aa) 

ale 5 %5 Ay sine (5 sine dic (-1.943)4l preall Laiill Gye eral ( - 4,90) = coe  rJylai 
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:DNAISS 4tudull oi ally Jopuual) LLY) pints .7 


eines 10.5.4.3.2.1 elh dU 4age as bac (6 9 sexual) Li YI) av 


isaac 24.12.10.2.1 ¢ledU Ange as (5 9a ial LU Y! (isin 
DNAISS 4budull (2 jad} g Sopot) LG Y) pinta: 10 - TT aby Sgtall 


Date: 0172708 Time: 21:21 
Sample: 1998M01 2010M12 
Included observations: 132 


Autocorrelation Partial Correlation AC 


PAC 


Q-Stat 








0.465 
0.356 
0.287 
0.247 
0.212 
0.170 
0.113 
0.136 
0.124 
10 0.216 
11 O.107 
12 -0.085 
13 0.084 
14 OO074 
15 0.1193 
16 0.090 
17 0.176 
18 0.050 
19 0.040 
20 -0.021 
21 -0.062 
22 -0.166 
23 -0.053 
24 -0.145 
25 0.081 
26 -0.107 
2? -0.044 
28 -0.026 
29 -0.106 
30 -0.031 
31 -0.027 
32 -U.Ub2 
33 0.047 
34 0.045 


ar Aa 


OONOHbkWN= 





0.465 
0.178 
0.c91 
0.C65 
0.C41 
0.c10 
-0.C30 
0.C56 
0.C25 
0.156 
-0.C82 
-0.259 
0.187 
0.C35 
eee ed 
-0.002 
0.162 
-0.173 
-0.071 
-0.086 
-0.068 
-0.057 
oo0f7 
-0.200 
0.099 
-0.042 
0.053 
0.035 
0.016 
-0.007 
0.028 
-U.UbU 
0.119 
-0.013 


Ce ee 


29.198 
46.400 
57.725 
66.182 
72.451 

76.516 
783.3521 

80.954 
83.157 
89.951 

31.610 
932.685 
93.724 
94.537 
— 
37.923 
“02.76 
“03.16 
“03.42 
“03.465 
“04.10 
°08.55 
“06.92 
“42.41 

°13.50 
°15.40 
"45.72 
°15.86 
"177s 
“17.95 
18.07 
“1o./ 
“19.14 
7419.54 


-aM oe 


Prob 


0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
reel 
0.003 
0.003 
0.003 
0.003 
0.003 
0.003 
0.003 
0.003 
0.003 
06.003 
0.002 
0.003 
0.003 
0.003 
0.003 
0.003 
U.UU 
0.003 
0.003 


Aan 
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SARIMA( 1,0, 0)( 2, 1, 2) ; SARIMA( 2,0 ,1 )(2 ,1 ,2 ) ; SARIMA( 5,0 ,1 )(2 ,1 2); 
SARIMA(6 ,0 ,3 )(2 ,1 ,2 ) ; SARIMA(1 ,0 ,1 )(2 ,1 ,2 ) ; SARIMA(2 ,0 ,10 )(0 ,0 0 ) ; 


SARIMA(S ,0 ,6 )(2 ,1 ,0). 


SARIMA (1,0, 1)( 2, 1,2) 8 Gautiall @Agaill Gf ani @dgei USI Ai jlis ae 


112 


Fades Cyralill ANS 9 9 Lily alae (patiine Cpe JS cg git (cle Alle dul aM) uaa 





CAgail) Slates sdi : 11-1 aby Jota 


Dependent Variable: DNAISS 

Method: Least Squares 

Date: 08/31/11 Time: 21:13 
Sample (adjusted): 2001M02 2009M12 
Included observations: 107 after adjustments 
Convergence achieved after 13 iterations 

Backcast: 1999M0O1 2001M01 


Variable Coefficient Std. Error t-Statistic Prob. 
AR(1) 0.879090 0.064409 13.64865 0.0000 
SAR(12) -0.287990 0.071403 -4.033283 0.0001 
SAR(24) -0.594648 0.081263 -7.317596 0.0000 
MA(1) -0.476528 0.117284 -4.063016 0.0001 
SMA(24) 0.869023 0.024190 35.92432 0.0000 
R-squared 0.538532 Mean dependent var 20.18692 
Adjusted R-squared 0.520435 S.D. dependent var 108.7995 
S.E. of regression 75.34429 Akaike info criterion = 11.52762 
Sum squared resid 579029.8 Schwarz criterion 11.65251 
Log likelihood -611.7274 Durbin-Watson stat 1.884538 
Inverted AR Roots .97+.141 .97-.141 914.361 .91-.36i 
88 77-611 .77+.61i .61-.771 
14-.971 -.14-.971 -.14+.971 — -.36-.911 
-.36+.91i -.61-.771 -.614.771  -.774+.611 
-.77-.61i -.914+.361 -.91-.36i1 -.97-.14i 

-.97+.141 
Inverted MA Roots .99-.133 994.131 .92-.381 92.381 
.79-.6 11 .79+.61i 614.791 .61-.79i 
48 .38-.921 38+.921 .13-.99i 
13/991 -.13-.991 -.13+.991 — -.38-.921 
-.38+.92i -.614+.791 -.61-.791 -.79-.61i 
-.79+.61i -.92-.38i1 -.92+.381  — -.99-.13i 
-.99+.13i 
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Aedes Cyralill ANS 9 9 Lily alae (patiine Cpe JS cg gia (cle Alle Aula aM) uaa 





coll gall pial y Soul) BLY) inde 212-11 a8) Jysall 





Date: 01/27/08 Time: 21:50 

Sample: 2001MO02 2009M12 

Included observations: 107 

Q-statistic probabilities adjusted for 5 ARMA term(s) 


Autocorrelation Partial Correlation AC PAC Q@-Stat Prob 


1 0.052 0.052 0.2947 

2 -0.108 -0.111 1.5999 

3 -0.006 0.006 1.6036 

4 -0.088 -0.101 2.4722 

5 0.059 0.072 2.6716 

6 -0.046 -0.076 3.1117 0.076 
? 0.002 0.025 3.1123 0.211 
68 -0.043 -0.073 3.3300 0.345 
9 -0.001 0.025 3.3301 0.504 
10 0.128 0.096 5.2955 0.351 
11 0.114 0.119 6.68879 0.351 
12 -0.108 -0.119 6.5274 0.305 
13 -0.005 0.050 6.5309 0.402 
14 0.060 0.042 6.7609 0.456 
15 0.066 0.086 9.5597 0.500 
16 0.052 0.025 9.6906 0.556 
17 0.0468 0.100 9.9842 0.617 
18 -0.022 -0.026 10.046 0.690 
19 0.029 0.085 10.161 0.750 
20 0.025 -0.016 10.247 0.604 
21 -0.162 -0.1635 13.794 0.614 
22 -0.109 -0.100 15.432 0.564 
23 0.135 0.165 17.964 0.456 
24 -0.052 -0.156 16.339 0.500 
25 -0.059 -0.061 16.827 0.535 
26 -0.056 -0.116 19.276 0.567 
27 0.093 0.157 20.540 0.549 
28 0.112 0.006 22.386 0.497 
29 -0.068 -0.041 235.079 0.515 
0.049 -0.029 235.442 0.552 
31 -0.119 -0.039 25.601 0.465 
32 -0.068 -0.010 26.327 0.501 
33 0.164 0.157 31.662 0.266 
34 0.121 0.040 34.007 0.239 
35 -0.097 -0.007 35.525 0.224 
36 -0.219 -0.198 43.411 0.069 
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: Julai 
ALatall lass fies (jadall) dant gi 2b gill clgaill of Ladi sll pinta!) DA Ye 


cual) Qa WSL a si 3S) Still, «all Age jl 


Kurtosis ; Skewness : cel oe) pul) gills Gala UL8) Jj 


PA) eAliil) le Quasi!) oi Eviews gol DE (. 
PAD) de pall Slis! at, 
Hy,:%,=0 e y,=0 


A,:7,4#0 ou yy, #0 


9 
Skewness : (f,)!” = es > [o. 2 
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e 
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Jade Cyralill ANS 9 9 Lily alae pattinn Cpe JS cg gis (cle Alls Lula aM) Jucaall 











fe 2 B-3 | 
n= > NOD et p= BS > NOD 
T T 
y2_ _ 
Skewness : y, =|— 2 =0.83 < 1,96. Kurtosis: 7, = al 0.175 < 1,96 








1 {e 24 
N VN 
nh os ah Sal ol cits AGL iliill DE Yn 
Kurtosis 9 Skewness Lis! :5 -IIT a8) JSall 


Series: Residuals 
Sample 2001M02 2009M12 
Observations 107 


Mean 5.746521 
Median 10.06807 
Maximum 188.9752 
Minimum -192.8854 
Std. Dev. 73.68318 
Skewness _ -0.169338 
Kurtosis 2.930375 


op oOo fF Aa DN DO OO 


Jarque-Bera 0.532989 
Probability 0.766060 





-200 -150 -100 -50 0 50 
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:Jarque - Bera JUS) «a 


S= =A +B ~3) Sous (1) et (2): S> 77, (2) 
AGG laze all lial sis 
grub Yili act i gil “Ho 
ph Osi a Y gl “Hy 
dail Ge yrual (4.9198) Jargue - Bera 4flas) 9) bad Shall dhl DA ys 


XH (2)Al gaaall 
4.9198< 7’ (2)= 5,99. Anu gi clio clio ge JSS i gall sles 
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cas (6 Gata Bi) (2010) Au NATISSAsie 3) ALL addy jail Ala ye Ql) GN) its 
sgl ISA) cad ADA 


(SuSis US 9 4 lis) 2010 dual NAISS Abul a8 26 -TIT aby JSuil 


Aiud Ay gl) lay gl dag) asa 
(Box &Jenkins 4, 1a) 2010 


557,6636 


510,3843 
600,622 _ 486, 1708 
554,1975 . 


610,7397 


579,3446 503,1387 912,1272 
672,6706 
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2010 Adal Appeal) all gall Aagatill pull le Speall oi jSia OSs Ale DE ix 
lls any git sil aglye 486 ded) Jove il sydd Ge agdy Cue cle le gi Apia eli ill, 
cast ol} ELEY! Naa eas (ad Aalse ) anol ed Als a led ad lel Gl dual 
S giawe gle Laila! GLOLEY! Gila GI) asl jall Gu! Gal Aplus ucla) ¢ La VI 
cgralall LEG three itt 
Bofall 85 pSV) ode kd ob Lad sins 2010 dual NAISS 4yie jl) Abskul a8 cle Upuaall ae 
.2010-1998 cysts sacieall 
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(2010-1998) NAISS 4bsal aah cla) Sieill 27 - TT aby Jsdil 
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A BAY! ode Sail y sutill LI cand Sill y is yA 4, jb (21) iit: BOX & JENKINS 44; jb 
-Caclioel) Si! UILs (8 Holt Winter J Qu) ugdill 4) pb 


rogl) LAS Aa yball og} EDU Gldaall aged ety 


Oy = 0.39 QA, =(0 A3= 0 
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cell) Auge! Clabes asd :12-TIT i) gta 


Date: 09/01/11 Time: 07:44 
Sample: 1998M01 2009M12 
Included observations: 144 
Method: Holt-Winters Multiplicative Seasonal 
Original Series: NAISS 
Forecast Series: NAISSSM 


Parameters: Alpha 0.3900 
Beta 0.0000 

Gamma 0.0000 

Sum of Squared Residuals 643850.2 

Root Mean Squared Error 66.86690 

End of Period Levels: Mean 574.0670 
Trend 1.360480 

Seasonals: 2009M01 0.969483 

2009M02 0.835690 

2009M03 0.943665 

2009M04 0.912131 

2009M05 0.994439 

2009M06 1.080413 

2009M07 1.166050 

2009M08 1.089271 

2009M09 1.090925 

2009M10 0.997576 

2009M11 1.021330 

2009M12 0.899028 
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:NAISS & NAISSm As!) Gy AasUas 


NAISS & NAISSm 4uku) Ga: 4ates 28 -TIT e8) JSuil 





98 99 O00 O01 O02 O03 O04 O05 O6 O7 O8 OY 10 


Eviews G@aliy Gla jie : tical) 
> Jobat) 
C Sidall cS geil Gh cel Ly 8 Geils Gill G) eitis Glad lull Sell) DA Gye 
/NAISS ala) gic 5l) ALL! Custis 
scoll) sage) 4a, je: (2010) NAISS Absa!) asi suit! 2-2 -11 
Aid clea Y) all gall a8) 7 Gabel 8 inal Saal) cle Gaeaati cali pall Gla de UA (ye 
: gills aldicd (Sa (sills (2010 
(oY) aged Ate) 2010 Aiud NAISS Atul) a8: 9 - TT ad) Juul 


Abad Ay gill Clsy gl Ay gatttl sal 
cou agai Jail 2010 


482,0161 
601,5961 530,7794 = 


j 545,5787 


586,2471 


639,6219 
637,1698 $77,6393 


629,0486 
680,4955 
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z gla) 
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8) 3) ce An 8 a peel) <4 (2010 4d NAISS lat) Ababa ad) Ugile Geeatall Atl! oj 
Aadbin Cypalill ANS 9 os gene gle UBIN) Ci ghia Jlarioly J) al) Sad 3 -IT 

Lgtin ALLadall Leilani Gilat 8 Lgales cae Liga ye G9 Ala dung Gl cli of 
Aaliall 2) gall HueY) aladuY! Ql) pile Stas aay dean gall claiy Aptis) dau gall fis 
Lgaal 
4Seall Sila gl gaa! y Apel) GYAN) aah Ui) Cagis giled ad ull le lela 

asiei Cullal SY clegal si (call Gils ganall gf USLaa Ja Sal Ge Galil GYIS, Jdls GLa 
azsdi ca gl 3 JY) 4a gh Al COIS all Ua (§ Agliea ly Ancol yl ce SLaills calall eeiall le 
odgl padi! oj aby. Abad SI GAN yo ated Sal ules mand LS cell Le DUI 3 LEY 
C8 5 all staal lS asll Ge CSe Gall «I ple yl Slee lid dai a Joy a @Sball 
di oes s 

AMG Lal) I) dal pall dyaal ela) GLa; die y 
Ase geal] Glusgall 6 doolay ofa) 4 AS Guu) plasinh dibeiall GLa! all ale Yl 
al go dperd) hue gall Qf IJ pill phate Quad (ob daalioeS (Gb dul pall ekg IAI Aen) 
Oo) J all SLAs) aglee peat gh GSay (ill AycSl) GuILOU alaaauy 
LS clggal si (ill USL&all Jal Apbell GLY) Gabi Glut ell jal Goll cualill Alls s dale shu 
Aaliall GY Lewy) dah Qyhitall y Cullaall Ol I all hake Gay ADL cs oft AS Gu) I 


ALS Gal) Gi) purine Atay Gils gle) te (J pall 
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& seage Quail AIS, 8 ApS!) GLO Aydell Glanbill Goes le duioall sisi NG 
giles Sleek) (d Clibaill ode Shei, Lexi! ode Alle’ I Ugeagll dal ge Aut al 
AeaM cla yo 5 Aul jal LaidLall ¢ SLaill pried Silly « UBB) Ca gi 
MAS) Aylec Gye (le sels dyale Utley ¢ pla dash Cyalill ANS gs cA! co give Quad they 
oo} 5) all 

8 ll elu Gali V 

Agha 3 foal Glextal Guat ¥ 


wcgilerS) Aaa pall ale Cle la! SUN Milly cla) Guat V 


Gatlad gl laa gl ye ilydall Spuagl gle Auue Logee GY Gigi of Ly 
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-Erlang gill ajsis Qe! ay sill est dead) Geils 
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-aUaill 5 1 
» Ua) Chee (68 ¢ Deal) ate Lau gin 
sallaill (68 eDbeall ae Lage. 
plait) (64 dee sY SURLY! Ge) age 
sella (4 UU) oj dase 
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SNORT gh GUS AML A geen ll plas Gy 9S sigh Cages SURE) Cagis GS ged ul al 

Jal shill ode ee 5 fb Go) Cus URE) Cake Led JSS LA) jal phll Ge DAS) Ute Gib Lay 

heal alas cle Gat Ally Aalgll GI pga s cls! Gaulle Glue cl) yay Lee AL gb US 

ell Gyady Aguas Lele Aree igul ss arjsi Guld le deal) cll Glas gl ad ast il 
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eaag WUE Gs Leal) Sree G) gl Ad bl) Lads GDLea 5 
(AsrdN) (8 taco) 8) albaill 8 Glas ll axe Sa sn 
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» eal) Ce & 9 pally ead) aac Sci yy 
: aUaill cst bass n Aseys Jlsias} Ji P, 
M/MI/C Bsarial) Aa3) Cl 9 G Aged Cltsae 1-3 -DT 


Tea gill Ggild .1 


elie Aut) gic cal az \ 4ullitie is an} Cyl Coal gue g On 4lolall dis YI Ya. J ala 


ggelied pijgl gyi Cadiag adi, 
Casale Cal query Cay Seal Gai gil | 


eerie) itil Gil ge Cally call gall Gla (le Gueaill 25 STATISTICA gl): dace: 


«cual Old att Y Glaalicall» : 


le nombre d'observation 


| Khi-deux! jUia) DA (ye lele 


i H, «cual Osl8 ath Slalill: A, 


» %S5 Gs Adiall Led ayant ay QUIS) Jal Gs 
Coaslltte Cal gue g Cty Sacalll Cpe 5M cy gil 210 - THT aby Jsdul 


Variable: interarrivée, Distribution: Exponential 
Chi-Square test = 3.02763, df = 2 (adjusted) , p = 0.22007 
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: Julai 
(5.99) Asana y? Aad GY clay cS phe SUG) gy sil Gf Bad «GLa USA DE (ye 


» 2 4a dail (Pacis 3.0276 ) 43 pure) XH? dad Co Sl 
we = 30216 = Leite 5.99 , p=0.2200 > 0.05. 


(cul si 9 Cull ON pay On Le y sili) Hod oy ales 
rata Cy} Qygild Gs 


ig) Tosi!) SLR 0 


gale aerial itil (38) ga Coals call gall Glut) (le Geasill ai STATISTICA ccl_y daclue 
Khi-deux lis) DK Cy 
«cous Old at Glaaelidls : A, 
«gal Gold a Y Glaluall 2H, 
Gil sy Khi-deux UisY 5a ll gall USA .%5 G Adel) dad goss oh LS! dal op 
Anda]! GO) pris 
1 Aes Gyo j gid 211 -T1T aby JSG 


¥Yatiable: servicetapo1 Distributisn: Exponential 
Chi quare test = 2.27858, Af=- 1 (adjusted), p= 0.070°S 
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= 3.84, p=0.070 > 0.05. 
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Exponential 


Chi-Square test = 1.66185, df = 2 (adjusted) , p = 0.43565 
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> Julai) 
(9.38) A gracll Y7 dad GY ulldy cS gde UY! Qsilé Gf Badu «GL JS DE (ys 
£2 ayy dp yl dpanall y7 Lad ye Sl 
Xeatcutée= 1.6618 < Xtnéorique= 5-99, p= 0.4356 > 0.05. 


(esl Gsild cay Lea8 Ge }) pall dno pd Sd ob ae 

Aline Ag) ge Gb yeiel Alte SS Aayltiall die YY) CYL Gf Gaile (Al) bbe 
:USEN Gyo 98 CAgaill O) eit lle Gaal i cil pili) US ye 
gh sh hall ay 5 sill lcs M Cus .M/M/2 

aie east ye) ari shy Callie Col ey Ge Sealill Go 5 Ge US aaj slay! ab Lae 
Un =| pn n<c yallaall ysleal sl) Jace dui 1 A 
Ic n2c ej Baag DI Ae gadall Chae sll Gyo ai giall ooell sg} aes : Hl 





Ta= An- Ana 
T, > EXP (A) 
E(T,, )=12 
E (Tn) =5 = ie ae 


A = 0.083. 


ARB [Jus 0.083 = A 


Aslull /eue 5 = A 
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-1e" , (we 1 4 {- 
Po = [Dnz05, + —, =. , 
Po = 0.42. 


> Julai) 

Le a abl ad Gy Sp ISN Sab gl) G0 %42 cilia Gf itd cle ental eiltill DA Gs 
CB ol A elas Cy Le eel yo Cid gin albaill Gy Sp Chua Glels ADU ge GI de Ls 
cle acing hI Va ols Meal ¢_tle gleall ALi! Us gies Glo Uhe Sige Gl aay Gil, 
i AY) 458 
sl Cuulde lua 2-3 -IIT 


gh LS cla! Guylie Glue ai 


127 





PASI AaDLal athe » GURY) cine 8 Cita gl) ase Lau gis 1 


yp 
aa wp Pe 
O=0.41 


Q= 


> Julai! 
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